In this paper, we re-examine two established findings concerning the effect of education on women's family formation. In addition to considering educational choices as a way of accumulating human capital, we also see them as expressing orientations concerning future roles, and as a place of socialization. This leads us to consider not only the level of education but also the type of education. Furthermore, we investigate whether the timing of departure from education and entering into parenthood are jointly determined. In order to disentangle these issues, we use the Spanish Family and Fertility Survey and apply event history models that take into account the presence of unobserved heterogeneity. Our results show that the type of education is as important as the level of education undertaken by women. More precisely, those academic studies concerned with the care of individuals and/or which emphasize interpersonal skills, in turn have a positive influence on the timing of first birth in Spain, irrespective of the level of education. We also find that both processes are partially determined by common (unmeasured) determinants.
Introduction
Woman's education is one of the most important determinants of the timing of first births, as well as for overall fertility levels. Theoretical accounts based on mechanisms such as the opportunity costs of women, or on socialization effects, have all emphasized the importance of the link between education and fertility decisions. Rising levels of formal education have been hypothesized to impact on a variety of aspects: individual income, the ability to decode symbols of social distinctiveness, the credentials to access the labour market, or alertness and capacity for a lifetime of learning (Bourdieu, 1977; Becker, 1981; Caldwell, 1982; Lesthaeghe and Surkyn, 1988) . However, almost all empirical studies on the impact of education on fertility have paid very little attention to the qualitative dimensions of education, focusing exclusively on the level of education and on educational enrolment.
In order to understand the role of education on fertility, the effect of enrolment is commonly separated from the effect of the educational level attained. The effect of the level of education on fertility is often explained by the 'independence hypothesis' (Becker, 1981; Blossfeld and Huinink, 1991; Oppenheimer and Lew, 1995) . As a result, earlier studies have used the level of education of women as an explanation of fertility behaviour differentials, keeping educational enrolment statistically accounted for. However, it might not be sufficient to only take into account the level of education in explaining fertility differentials. In this paper, we hypothesize that the fact of having chosen a particular type of educational training might be related to particular orientations towards family-building and anticipated future roles.
1 These orientations that influence the woman during her adolescence and early youth would be partly independent of the educational level finally attained. Additionally, we believe that the experiences and ideas transmitted in the educational system in the different fields of study would also have an influence on fertility outcomes. Here we incorporate the type of education as an indicator of those orientations and experiences, and we demonstrate that the type of education creates important differences regarding fertility among women within the same spectrum of education.
Longer periods in the educational system have been considered to lead to a postponement of family formation events in general, and fertility choices in particular (Hoem, 1986; Blossfeld, 1995; Liefbroer and Corijn, 1999; Billari et al., 2001) . Most previous analyses have treated educational enrolment and educational attainment as exogenous factors that impact the timing of first births. One of the aims of this paper is to investigate whether there is a joint determining effect for both processes. Educational goals and strategies might not be exogenous to fertility choices, as these two roles compete in time and resources during young adulthood (Liefbroer, 1999; Upchurch et al., 2001; Barber et al., 2002) . It is therefore crucial to establish whether a certain interdependence between both processes does exist. Furthermore, the modelling strategy applied should take this possible situation into account if it is to provide reliable estimates of the effects of educational enrolment on fertility. Here we apply simultaneous hazard models with correlated unobserved heterogeneity to disentangle these issues. We use data from the Family and Fertility Survey of Spain, conducted in 1995 (Delgado and Castro Martín, 1999) . 2 We mainly focus on the timing of first births, although the onset and completed level of childbearing are closely related (Kohler et al., 2001a) .
These issues are particularly interesting in a country such as Spain, which has been one of the first countries to reach levels of 'lowest-low' fertility (Kohler et al., 2001b) . In Spain, the mean age of women at the birth of their first child has risen between 1980 and 2000, from 25.1 to 29.1, and the total fertility rate has declined from 2.2 to 1.24 (Eurostat, 2000) . From a birth-cohort perspective, the fertility decline is also striking: women born in 1945 had 2.43 children and those born in 1963, 1.66 (Eurostat, 2000) . According to the Spanish FFS, the median age at first birth was 23.4 for women born in 1946-1955, and 25 .0 for women born around 1966-1975. There is some evidence that in low fertility countries the impact of delaying first births on aggregated fertility levels can be even more important than in countries with higher fertility levels (Kohler et al., 2001a) . It has also been shown that the postponement of union formation, including the low prevalence of cohabitation, is a key factor for the postponement of first births (Baizán et al., 2003) . Furthermore, the processes of departing from the educational system and of entering into parenthood have increasingly been postponed in Spain, and the connection between them at the individual level seems to be especially strong (Castro Martín, 1992; Baizán, 2001; Billari et al., 2001) .
The FFS shows that the median ages at departing from the educational system for the birth-cohorts involved in our study (1945-1954, 1955-1964, and 1965-1974) are 13.6, 16.2 and 18.9, respectively. These cohorts were involved in the profound transformations undergone by the Spanish educational system during the 1970s, and even more so during the 1980s. These changes were aimed at promoting both secondary and university studies, and primarily favoured the emergent middle classes (Puelles Benítez, 1986; Boyd-Barret and O'Malley, 1995) . Nowadays, not only do young Spanish women stay in the educational system longer than women of previous generations, but they are also more able to convert higher education into better work opportunities (Ugidos and Ullibarri, 2002) . The proportion of women in secondary school and in university has risen steadily and continues to do so. For example, in 1996 For example, in -1997 .6 per cent of the gross university enrolment ratio was women (Bricall, 2000) . Nevertheless, the choice of the field-of-study continues to be highly patterned according to sex in secondary schools, as well as in universities. In 1996-1997, the proportion of women enrolled in engineering studies was 24 per cent, primary school education 72 per cent, and pre-school education 83 per cent, although in many other fields the ratio was more balanced (e.g. architecture, 41 per cent; economics, 45 per cent) (INE, 1999) . In this paper we propose a link between choices in the educational domain (concerning the length and the field-of-study) and family formation choices.
Theoretical Background and Research Hypotheses
In this section, we outline several hypotheses that account for some of the complex interrelationships existing between the family formation process and the educational process. These hypotheses are not mutually exclusive, but rather each of them focuses on different aspects of the influence of education on fertility. They can be embedded in the general framework of the life course theory and the transition from youth to adulthood. From this perspective, women are involved in the achievement of different inter-related events, which are seen as outcomes of processes that interact dynamically with each other and with the several contexts in which the woman lives (De Bruijn, 1999; Liefbroer, 1999) . Furthermore, this stand-point allows for the incorporation of specific sociological and economic theories of family formation, and accounts for the role of education.
The Effects of the Level and Type of Education
Education is often seen as a means to accumulating human capital, which can later be used in the marketplace. This perspective is pushed one step further by the New Home Economics approach. ' [W]omen's growing economic independence as an outcome of better education and improved career opportunities, is one of the major causes in the decline in fertility. . .since a growth in the earning power of women raises the relative cost of children and thereby reduces the demand for them.' (Becker, 1981, cited in: Blossfeld and Huinink, 1991: 144, 146) Parents use market goods, services and their time to achieve the production and rearing of children. Due to the gender-division of labour within the household, the time of the mother accounts for the majority of the total costs. Its value increases as a consequence of the increase in her educational attainment, and this fact impacts the relative costs of children. Therefore, the 'independence hypothesis' (H1) predicts that the higher the level of education a woman has, the longer she will postpone or avoid motherhood.
Later theories of neo-classical economics do not always hypothesize a reduction of fertility as a result of a higher accumulation of human capital, but rather a postponement of the onset of fertility if the lifetime potential earning profiles of women increase steeply (Ermisch, 1990; Ermisch and Francesconi, 1999) . Moreover, for better-educated women, the income effect can be stronger and more dominant than that of the opportunity cost in some cases (Oppenheimer, 1988; Kravdal, 1994) .
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A different view of the educational decisions made during adolescence and early adulthood considers the significance of the field-of-study in subsequent or parallel decisions in the family domain. This perspective is based on the effects of the gender system existent in a given society (McDonald, 2000) . This involves a differentiation of roles between men and women in the family (or household) domain versus the career role, which is compounded by a certain degree of conflict between them in terms of availability of time. This situation might be complemented by a varying extent of discrimination and segregation in the labour market, and specifically by the fact that this conflict may be less pronounced in some jobs. Obviously, the choices concerning the field-of-study are tied to future aims regarding the status of the individual in the labour market, and the conditions in which specific professions are performed (timetables, payment, career advancement, etc.) .
The hypothesis we propose here assumes some consistency between the choices in the type of education and the (future) fertility decisions. Women with a strong family orientation and/or wanting a relatively high number of children might adapt their educational choices to these aims. Conversely, those women anticipating a reduced number of children or no children at all will act accordingly in their educational choices. This perspective also assumes some relationship between the timing of first births and the final number of children (i.e. early fertility is associated to high fertility) (Kohler et al., 2001a) . More precisely, the 'anticipation of future roles hypothesis' (H2), assumes that those studies concerned with the care of individuals and/or emphasizing interpersonal skills will positively influence the timing of first births. These studies are related to jobs in education, personal services, health, etc., which may be seen as extensions of the traditional roles of women. Women with favourable values and attitudes towards family and fertility will tend to opt for these fields of education. This 'selection effect' (Barber et al., 2002; Lesthaeghe, 2002) will result in the over-representation of individuals with strong family orientation in these subjects and, accordingly, an under-representation in other fields of study.
Furthermore, the anticipation of future roles might imply educational investments in fields of study that will allow an easier simultaneous fulfilment of motherhood and involvement in remunerated employment (even at the expense of a lower income or status), i.e. the field-ofstudy choice might depend on the individual's knowledge of the labour market returns and outcomes. In other words, they might depend on the woman's desired commitment to the labour market at a later age because '[b] oys and girls value differently important characteristics of the occupation different educational sectors are likely to lead to' (Jonsson, 1999: 394) . Some women will select subjects that lead to part-time work or that allow some temporary withdrawal from the labour market. Others will look for a more protective attachment to the labour market, for instance employment in the public sector.
In addition, human capital proponents argue that the interruption of expected participation in the labour market also helps to explain sex-typical choice patterns.
'[I]n some fields, as in science and engineering, technological change progresses rapidly. A woman returning from a labour force interruption will not only have to contend with her depreciation of skills over the interim, but also with the advancement of the field during her absence ( . . . ) On the other hand, in such other fields as teaching, the pace of technological progress is slower. A woman interrupting from a work force interruption is likely to find that her earnings fall less steeply. Women anticipating traditional roles are, therefore, expected to avoid fields where the rate of technological change is rapid, and to concentrate in fields where the cost of work force interruptions is lower.' (Blau et al., 1992: 196) Therefore, the type of education is related to the gender segregation in the educational system and later on in the labour market. Existing research has focused on the degree of sex segregation in organizations and/or occupations and has highlighted negative outcomes in terms of women's market integration. However, few studies have gone further by linking educational segregation to specific results in the demographic behaviour of individuals.
Moreover, enrolment in different fields might involve different socialization effects, which in turn may influence child-bearing attitudes. The experiences and ideas transmitted in the educational system in each field of study might influence the values and attitudes of women during young adulthood. This hypothesis adds the differential impact of the content of the studies to the influence of educational enrolment. Several authors have thus investigated the differences in the values and attitudes between individuals in different social roles, assuming that people in different social roles adapt their attitudes and social expectations to experiences related to the status they occupy (Spitze, 1978; Bidwell and Kassarda, 1980; Waite et al. 1986; Alwin, 1996; Beets et al., 1999) .
Furthermore, the fact of being a student and (potentially) having high educational attainment might increase their power in relation to their parents, and increase their feeling of detachment from them, further fuelling the mechanisms of adoption of new attitudes.
' [O] ne of the advantages of education is that it opens up new opportunities and allows the individual greater control over his/her own circumstances ( . . . ); therefore, autonomy does not necessarily mean curtailing women's reproductive behaviour but realizing their reproductive choices' (Hoem and Hoem, 1989: 64) . The strength and the sense of the above effects should vary according to the length of educational enrolment, and according to the type of education undertaken. Summing up, in contrast to the 'human capital hypothesis', which predicts a negative (net) effect of educational attainment on first births, we believe that the effects of educational attainment do not necessarily lead to a postponement of family formation. Rather, we hypothesize that the contents of education, indicated by the type of education the woman has undertaken, should also influence family formation: the contents transmitted in the fields related to the care of individuals and inter-personal skills might reinforce (pre-existing) attitudes concerning family formation, leading to increased first birth rates. In addition, a link to the economic theory cited above can also be established since socialization influences the 'preference map' of individuals, and shapes their utility function (Lesthaeghe and Surkyn, 1988) .
In some ways, the classification of types of education adopted here is similar to Van der Werfhorst's previous distinction in four types of resources. In studying the role of education in intergenerational class mobility or in the gender wage gap in the Netherlands, Van der Werfhorst (2002a , 2002b developed scales that measured the amount of resources that fields of study supply to students: cultural, economic, communicative, and technical resources. The author then operationalized the fields of study in different categories according to these scales. The distinction between cultural and economic competencies follows on from Bourdieu's theory of cultural and economic stratification. Individuals who want to reach high on the cultural status hierarchy need to invest in cultural types of skills such as those provided in the humanities. 'Teachers, social workers, therapists and even medical doctors may have chosen their professional training partly because of the social aspect' ( Van de Werfhorst, 2002b: 289) . The type of resources that individuals receive in these (partly) socially orientated fieldsof-study can be labelled communicative resources. Economic resources consist of business-and administration-orientated study programs. Engineering and technology, natural science and mathematics constitute the technical type. In the author's approach, general education is viewed as a separate field, with its own specific skills and knowledge. So, even in general education, specific human capital is obtained (Van de Werfhorst, 2002b: 289-290 ).
This measurement is doubtless finer, but the underlying logic is the same as that used in our analysis. Those fields of study regarding cultural and communicative resources according to Van der Werfhorst's categorization correspond to our 'care and social skills' category. According to Dronkers (1993) , some fields are aimed more directly than others at providing students with job-oriented skills. Engineering science, for example, is more labour-market oriented than more 'general' fields like the humanities or law.
The Timing of Entering Parenthood and Leaving Education
A common view in the literature is that '[t]here exist normative expectations in society according to which young people who attend school are not at risk of entering parenthood' (Blossfeld and Huinink, 1991: 147) . The roles of student and mother are extraordinarily demanding, and therefore most women delay fertility until they are out of the educational system. Moreover, this view is often complemented with the assertion that women who have not yet left education are economically dependent on their parents, making family formation unlikely (Rindfuss et al., 1980; Marini, 1984 Marini, , 1995 Hoem, 1986; Hoem and Hoem, 1989; Blossfeld and Huinink, 1991; Blossfeld, 1995) . This approach is in line with the literature on age grading, which emphasizes the roles of age, sex, and the status people occupy in explaining their behaviour. Normative expectations are thus seen as having an impact on status and on the changes made during the transition to adulthood. Therefore, proponents of the 'role expectation hypothesis' (H3) not only consider the roles of student and parenthood as being incompatible, but also assert that there is a break away from the sequence of the status in which child-bearing takes place after completion of education.
An alternative perspective, which can be termed 'common determinants hypothesis' (H4), considers the timing of departure from education and the entrance into parenthood as being potentially jointly determined. Those young people who do not want (or do not have the intention) of entering parenthood early attend school for a longer period of time, whilst those individuals with stronger fertility intentions (including higher total fertility) will accelerate both processes. That is, individuals who continue in higher education might be a selected group that possesses characteristics which favour delayed fertility or which adhere to particular norms concerning those behaviours. Educational completion and motherhood would then be simultaneously driven by (unmeasured) common factors that lead women to choose a specific life-course out of a set of alternative possibilities. If such is the case, a measure of educational enrolment at a given moment in the woman's life as a predictor of her fertility will provide a biased result unless the common determinants of both processes are taken into account.
Data and Methods
The FFS provides individual-level data on family dynamics for the birth-cohorts born between 1945 and 1977, as well as their employment and educational histories, and some social background characteristics. Here we use a sample of 4021 women.
4 Twenty-seven respondents were excluded because they had conceived before the age of 15 or because of missing data on some crucial variables. In a small number of cases, the month in which education started and/or finished was missing and therefore these values were assigned randomly.
When studying the effect of education on first births, the dependent variable is taken as the time of birth minus nine months, in order to measure as closely as possible the moment when the decision to have a child was taken. Observation begins at the age of 15 and ends with the conception of the first birth or, for right-censored cases, with the date of the interview.
In the process of departure from the educational system, the observation is considered as censored when the woman had not left education at the time of the interview. The dependent variable is measured as being the first time the woman left the educational system after the age of 11. A woman is considered to be enrolled in education unless the woman interrupts education for more than 16 months. If that is the case, we take the subsequent date of ceasing to be in education.
A description of the co-variates follows. For the first birth process, we have included the variable number of siblings. The number of siblings might affect women's propensity towards motherhood, and therefore have a direct effect on the age at first birth. Growing up in a family with a relatively high number of siblings might influence a woman's decision on the number of children in her own family. Furthermore, a woman who was an only child might want a large family herself.
To account for the birth-cohort effects of general historical and economical developments, and in particular for the expansion of the educational system, we include a dummy variable for the birth cohorts 1945-1954, 1955-1959, 1960-1964, and 1965-1977 . We distinguish women born before 1960 from those women born in 1960 and after, as the latter group of women experienced a profound change in the educational system, which took place in 1970. The variable educational enrolment reflects whether the woman is within or outside of education.
We use a time-varying variable as an approximate measure of human capital: the level of the respondent's education. The Spanish survey contains full histories of educational enrolment including the date of attainment of each particular level of education. We include the time-varying variable 'type of education' for each educational level, in order to identify differences in fertility among women within the same educational level during the transition to first births.
One group of studies includes those related to the care of individuals and/or those that primarily involve social or interpersonal skills; especially courses requiring close interaction with other people and expressive capabilities. In most of these subjects, women constitute a majority of students according to FFS data, although some intercohort differences arise in the corresponding ratio (data not presented) (Bricall, 2000) . We group all other studies together in another category as these studies often lead to occupations that are male-dominated, such as business, technical occupations and/or professional occupations. In Tables 5 and 6 , we present the classification of educational types used in the analyses in detail, as well as the proportion and absolute numbers of women that have followed the specific type of education in each birth-cohort. We have not distinguished the field of education for the lower secondary level, although a certain number of women born prior to 1960 had followed vocational training at this stage. Women who have attended a vocational course at the age of 15 or later are classified on the different categories of the upper secondary stage.
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A time-varying dummy, indicating if the parents ever disrupted their union before the first birth is included in the process of departure from the educational system. We have also included a contextual variable referring to the place of residence up to the age of 15 where the person lived for the longest period. The reference category 'rural' includes small towns (less than 10,000 inhabitants), while the category 'urban' comprises municipalities of 10,000 inhabitants or more. A rural place of residence is related in particular to increased difficulties in accessing higher levels of education. The Spanish educational system provides few opportunities to change place of residence in order to study, and in fact the overwhelming majority of students live in the parental home (Billari et al., 2001) . Moreover, individuals enrolled in education have extremely low migration rates (Baizán, 2002) .
We include the following variables in the hazard equation of the process of the end of educational enrolment: two fixed-covariates (residence up to the age of 15; and birth-cohort), and three time-varying covariates (parental union disruption; employment status and motherhood status). The variable motherhood status reflects whether the woman is childless, whether she is pregnant, or whether she already has given birth.
We initially use a proportional hazard model separately for the processes of first-birth conception and for the end of educational enrolment. This can be represented mathematically in the following way:
The subscript for an individual is suppressed for simplicity. y(t) denotes a piecewise linear spline 6 that represents the effect of the duration on the intensity. The {x j } denotes fixed time-invariant covariates; and {w l (·)} are a set of time-varying covariates whose values change at discrete times in the spell, and are constant over the time span between those changes.
According to the 'common determinant hypothesis' (H4), we suspect that the effect of educational biography on first births might be biased in the above specification, which is standard in event history analyses. Unmeasured attributes might affect both protracted educational enrolment and the timing of first births. 7 We therefore run a joint multi-process model of educational enrolment and first births. The statistical specification is derived from the framework developed by Lillard (1993) . It consists of two simultaneous hazard rate equations, including time to first births (conception), and time to the completion of education.
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The superscripts B and E denote, respectively, the first birth and the departure from the educational system. Equation (2) differs from equation (1) above by the joint estimation of the parameters of both equations and by the inclusion of the random variables ε and δ. These
t y t a x w t h t y t b x w
components include unobserved heterogeneity, and are assumed to have a joint bivariate normal distribution:
in which ρ εδ is the correlation between the unobserved heterogeneity terms of the process. The measurement of the correlation between the heterogeneity components of each process is a crucial test of endogeneity between them. In the estimation process, the values of the standard deviations of the heterogeneity components were left free, and thus the values presented have been identified by numerical integration (Lillard and Panis, 2000) Results
Results are presented in Tables 1, 2 and 3 below. Table 1 outlines the analysis for the process of first births. Table  2 documents leaving the educational system, and Table 3 reports the correlation between both processes. For comparative purposes, we have included six models: Models 1, 2 and 3 do not include the unobserved heterogeneity components, while Models 4, 5, and 6 do. Models 1 and 4 show the effect of the level of education alone, and in Models 2 and 5 we have additionally included the type of education for each educational level. Models 3 and 6 display the results when the woman's civil status is controlled for. Drawing on empirical work already done (e.g. Blossfeld, 1995; Liefbroer and Corijn, 1999; Baizán, 2001) , we find evidence to suggest that the lower the level of education of the woman, the earlier she enters motherhood, and this is applicable to all models. However, our results deviate somewhat from the expectations of the 'human capital hypothesis'. They show that there is not a monotonic negative relationship between fertility and education. Models 1 and 4 do suggest a linear negative relationship between them. Once we account for the heterogeneity component in Model 3, the difference between primary and better-educated women becomes greater with respect to the middle category. But when we add a differentiation between the different types of education to the analyses, we obtain substantial divergences with respect to the previous picture. According to our results, the type of education reflects important differences regarding fertility among women with the same educational level. Moreover, the effect of the woman's type of education becomes more important once we account for heterogeneity, suggesting that some selection effects might hide the effects of the type of study in the models without the heterogeneity component, as will be discussed below. Therefore, the rest of the discussion will refer to the model with correlated heterogeneity, with distinction of the type of education (Model 4). This model shows that there exists a lower propensity of having first births for the group of women with general upper-secondary studies (0.53) and with other upper-secondary subjects (0.68), in comparison with upper-secondary educated women whose studies are concerned with the care of individuals and/or emphasize interpersonal skills (the reference group).
9 This result implies a sharp contrast between different types of education, and therefore provides support to our 'anticipation of future roles hypothesis'. Incidentally, they also imply that the differences within each type of education are of the same weight as those between different levels of education, introducing an important dimension in the analyses.
In addition, women with a tertiary educational diploma in care and relational skills also display a lower propensity of becoming mothers (0.53), although somewhat higher than women in the 'others' category (0.44). But in both cases, relative risks are greater than for the corresponding categories in the upper secondary level. The data shows that differences in first birth propensities are smaller for tertiary educated women than for women in the upper secondary category. This slight differentiation between the behaviours of highly educated women that have undertaken different educational types could be related to the extended duration of study that applies to both groups. Women who go further than upper secondary education in recent decades in Spain may be a highly career-oriented group, and they show homogeneously lower first-birth rates. This suggests some kind of interplay between length and type of study in the educational trajectories undertaken by women, where both dimensions play an important role.
On the other hand, we believe that better-educated women in the 'care and relational skills' category might occupy a substantial portion of the posts in the public sector. The most common way to access these types of jobs is through various tests and examinations (oposición), and this fact means that it takes longer for them to get established in the labour market. At a later stage of their careers, however, these highly educated women probably have a higher income. Thus, they can find their way, despite the scarcity of subsidized childcare, and presumably are able to more successfully bargain with their partners for a more equal distribution of household and childbearing tasks. In addition, they may occupy the so-called 'women/mother-friendly' jobs, which offer more flexible hours and better opportunities to combine family and work. For these women, the important issue is the postponement, not the renunciation. They postpone motherhood, but they may be more likely to having a second/third child at a later age (Martín García, 2005) . 10 Including the woman's civil status, the effect of the birth cohort becomes negative for all groups, and not only for younger women. The important impact of the number of siblings in Models 4 and 5 becomes much weaker. Proneness towards marriage and motherhood might be part of the same family formation process and the same woman's unobservable component impacts upon both decisions. When we do not control for the woman's civil status, the effect of the number of siblings is bigger, but now the impact diminishes because women who are more likely to marry might also be more likely to become mothers. In other words, the values acquired by the woman during her childhood in the family context might affect her behaviour in these two different dimensions of family formation, marriage and motherhood. Previously we did not control for civil status, so the number of siblings only captured part of the impact.
Women who are enrolled in education are less likely to have a first child, but the effect is smaller in both models with or without heterogeneity, than previously reported. The variable partner has an important impact on the likelihood of having a child and also affects whether women are enrolled in education. The effect of educational enrolment, as shown in Models 3 and 6, does not remain the same when we include the woman's civil status. Regarding the woman's type of education, important differences arise among women within the same educational level when we include the woman's civil status. On the one hand, the positive effect for the lower educated women becomes smaller, and on the other hand the negative effect for the upper secondary and tertiary education becomes stronger in Model 3. In Model 6 the effects remain approximately the same. Women with care and relational skills fields-of-study, irrespective of their educational level, might be those that get married and enter into motherhood more than other women, due to a more favourable propensity towards family life and motherhood.
In the theoretical part of the paper, we also proposed that the processes of first births and leaving the educational system share some common unmeasured factors. Both processes are influenced by a set of factors (e.g. values, norms, infecundity), which may lead to choosing a specific life-course configuration out of many alternative choices ('common determinants hypothesis'). In Models 4, 5, and 6 the correlation term between the heterogeneity components of each process is designed to include these common factors.
11 As expected, there is a positive and significant correlation between these heterogeneity components, with an estimate value of 0.31 in Model 4, 0.32 in Model 5, and 0.31 in Model 6 (Table 3) .
This implies that those women, who are most likely to have a first birth, are also most likely to leave school earlier (and vice versa). We believe that the inclusion of these common factors adds a complementary perspective to non-heterogeneity models, which reflect the 'gross' effect of educational enrolment. Here we are also able to distinguish the 'causal' (versus the spurious) impact of the educational enrolment on first birth. Furthermore, the introduction of correlated heterogeneity modifies the impact of the other covariates. For instance, the impact of the birth-cohort, activity status, and particularly the education type, is stronger in models with unobserved correlated heterogeneity.
The results show that the (net) impact of educational enrolment is somewhat lower in the models that incorporate correlated unobserved heterogeneity. While in Models 1, 2, and 3 the relative risk of being enrolled (versus being out of education for five years or more) is 0.36, 0.38, and 0.55, in the models with heterogeneity the relative risks are 0.54, 0.60, and 0.81 respectively. Therefore we find empirical support for the 'role-expectation hypothesis'. However, our finding of an important correlation between the heterogeneity components of the processes studied implies some qualification for that hypothesis. The effects of educational enrolment are found to be somewhat less important than previously thought, and therefore both processes -motherhood and completion of education -are jointly determined (to a certain extent) by some common determinants. Here we have proposed that the common determinants that might be related to values favouring/reducing entering parenthood also relate to an early/late departure from the educational system. Additionally, the results in Table 1 show that in Spain the so-called 'left school shift-effect' does not exist. Being out of the educational system increases the probability of becoming a mother with respect to women who are still enrolled, but these women do not have a higher probability than those who have left the educational system five or more years ago, unless we control for the woman's civil status. Therefore, we do not find an instant positive effect of leaving education, as has been found in other contexts such as the USA (Brien et al., 1999) . Longer periods enrolled in education mean higher career expectations, and these might frequently be difficult to achieve given the extremely high unemployment rate in Spain in recent decades. A woman would therefore need to consolidate her career before forming a family.
Finally, the analysis concerning the effects of motherhood on leaving education (Table 2) , shows a strong positive effect when the woman is pregnant, while afterwards the impact is the reverse, i.e. the probability of leaving the educational system is lower when the woman has already had a first child. This finding suggests that if the woman does not leave education while she is pregnant, she does not necessarily do so afterwards either. However, the low number of individuals involved in the calculation of this covariate highlights the caution that is required in interpreting this particular result.
Conclusions
In this paper, we have found some evidence of a link between the type of education a woman undertakes in her early adulthood, and her subsequent fertility decisions. The 'anticipation of future role hypothesis' proposes that those studies concerned with the care of individuals and/or which emphasize interpersonal skills positively influence the timing of first birth; and therefore there is some consistency between the choices in the type of education and the fertility decisions. Women with a strong (weak) orientation towards having a family, adapt their educational choices to suit their future roles in the family domain. Furthermore, socialization effects of education might also play a role in reinforcing such orientations. Therefore, in contrast to the 'human capital hypothesis' which predicts a negative (net) effect of educational attainment on first birth, we have shown that higher educational attainment does not necessarily lead to a postponement of family formation.
This result has turned out to be particularly distinct and significant for the upper secondary educated groups, less so in the case of university studies, probably due to the low number of cases in our analysis. In addition, this last finding can be related to the relatively low proportion of women who undertook tertiary studies in the birthcohorts studied. As a growing proportion of women spend more years in education and their educational attainment also increases, the role of qualitative variables such as the field of education might become more relevant. Moreover, it would be interesting to investigate these effects also for men, as well as in other national contexts. Unfortunately, only a few datasets allow such analyses, since most surveys continue to focus exclusively on educational level and enrolment. Furthermore, it would be desirable to dispose of more direct indicators for some of our key variables (human capital, values), and analyse how different educational systems influence these variables.
Our results also indicate that first births and leaving education are partially determined by joint factors. Women with lower probabilities of entering parenthood also have somewhat lower probabilities of concluding their educational enrolment early in their life course. Thus, they progress further in the educational system and generally attain higher levels of education. Although further research is needed to elucidate the exact nature of the factors, our results qualify the finding, common in the literature, that enrolment in education simply delays family formation, by empirically proving that they are (to some extent) jointly determined.
Notes
1. Here, the type of education mainly refers to the field of education undertaken by the individual. However, other dimensions might also be relevant, for instance the (lack of) religious values transmitted and the denomination, the content of the curricula, the private/ public status of the school, etc. (Hofman et al., 2004) . 2. FFS henceforth. 3. By 'income effect', we refer to the resources that the woman/family has at her/its disposal in order to bring up a child or more children. Generally speaking, '[b] etter-educated women earn higher wages, they actively contribute to the household income and should therefore be better able to support a larger family' (Kravdal, 1992: 468) In addition, better-educated women are likely to have better-educated men as partners, given the high level of homogamy in general (Kalmijn, 1998) , and specifically in Spain (Gonzalez-López, 2001 ). Higher husband's lifetime earnings might reinforce the income effect that permits a couple to fulfil their wish for parenthood. That is, better-educated women/couples might have more money available to afford child-related costs and to purchase care in the market. 4. Further information on the representativity and non-response in: http://www.unece.org/ead/pau/ ffs.ta_spa.pdf 5. After the 1970 reform of the educational system, vocational training was differentiated in two stages (Formación Profesional I and II). Both of them have been classified as belonging to the upper secondary level, distinguishing the field of education. The reader should also note that the cohorts studied here were not affected by the educational reform that took place in the 1990s, which currently structures the educational system in Spain. 6. Piecewise linear splines are used to approximate continuous functions (such as a baseline hazard or a non-proportional relative risk), by using functions that are linear within each (possibly open-ended)
interval. Those linear functions are connected at knots given a priori: piecewise linear splines are then also continuous functions. 7. As noted in the previous section, we include a wide array of explanatory variables to capture heterogeneity. Nevertheless, the available variables in the FFS are far from ideal for our purposes. For instance, the data set contains a limited number of variables on the family background of the woman or on her context. In particular, identifying a suitable instrument that might be simultaneously correlated to education but not to first birth timing is impossible.
8. This model closely follows the model presented in Baizán et al. (2003) . 9. All results presented here are relative risks. 10. Recent research has shown a strong inter-relationship between union formation and first births, and therefore these results should be evaluated with caution (Baizán et al., 2003) . The purpose of this paper is not to investigate the mutual causal relationship between first union formation, first childbirth and education, and therefore we did not model the three processes simultaneously. 11. We have fixed the variance of the heterogeneity terms at a number of values in order to assess the Table 4 . Neither the magnitude nor the significance of the effects changes substantially when we fix the variance at 1 or 1.5 (with respect to a free variance).
